We conducted a retrospective observational study in a regional hospital on patients aged 80 years or over undergoing emergency procedures. We included 202 emergency procedures performed on 178 patients over 185 separate admissions. The aim was to obtain a 'snapshot' of the risks of emergency surgery in the elderly and to analyse functional status both as a risk factor and as an outcome in this patient group. The most common complications were infective (21% of patients), cardiovascular (18%) and neurological (18%). Overall mortality was 9%. Increasing age, higher American Society of Anesthesiologists physical status score and poorer preadmission functional status appeared to be associated with increased complications and mortality. Although two-thirds of both functionally independent and partially dependent patients were discharged at their original level of function, 28% of partially dependent patients required discharge to a high-level care nursing home, whereas only 5% of the initially independent patients had this poor outcome. Improvement in our ability to stratify risk in this enlarging patient group should help improve our clinical decision-making, which may have benefits both for patients and resource allocation.
There is only limited research looking at elderly patients who have surgery and even less on elderly patients who have emergency surgery. Increasing age, worsening American Society of Anesthesiologists (ASA) score and a plasma albumin level of less than 30 g/litre are all associated with worse outcomes postoperatively in the elderly population 1 . However, these factors have limitations; in particular they do not assess the physiological reserve of a patient. We studied patients aged 80 years and older having emergency surgery and assessed 28-day postoperative complications and mortality and functional status on the day of hospital discharge. We focussed on the influence of pre-admission functional status on the incidence of postoperative complications, and related pre-admission function with functional status on the day of hospital discharge.
METHODS
The Launceston General Hospital is a regional hospital with approximately 300 beds. The surgical services provided are general surgery, orthopaedics, urology, plastic surgery, ear, nose and throat surgery, gynaecology and a limited vascular service. There are also a significant number of gastroenterological endoscopic procedures performed, the majority of which receive anaesthetic assistance, and we included these in our study.
Our study was a retrospective observational study. Ethics approval from the Tasmanian Human Research Ethics Committee was obtained prior to commencement (reference number H11066). To be eligible, patients had to be aged 80 years or over and had to undergo an emergency procedure. An emergency procedure was defined as one that should be performed within 24 hours of being booked. To ensure accurate identification of eligible patients, we used the Launceston General Hospital's Patient Administrative System. This is an electronic hospital database used to record demographic details of all patient admissions, including any procedures performed. Data for each patient was collected manually from the Patient Administrative System and the patient notes. To ensure patient confidentiality, no identifying information was recorded. We collected data on age, ASA score, specialty of admission, preadmission functional status, functional status on the day of hospital discharge and 28-day post-procedural complications and mortality. Complications were identified by reviewing patient notes retrospectively and it is therefore likely that complication rates detected in our study underestimate their true incidence. Complications were classified by the organ system primarily affected and were recorded when there was evidence of significant organ dysfunction as defined in the Appendix. This classification was based on the system used in the MASTER trial 2 .
Each patient's functional status was grouped into one of three levels. 'Independent' patients were living independently or receiving minimal assistance with instrumental activities of daily living (e.g. having a house cleaner once a week). 'Partially dependent' patients required assistance with basic activities of daily living such as showering and were made up mostly of patients living in the community, with a small number of patients in low-level care nursing homes. 'Highly dependent' patients were totally dependent for most activities of daily living and all of these patients came from high-level care nursing homes.
RESULTS
Our study identified 178 patients who had 202 consecutive emergency procedures during 185 separate admissions between 1 January and 30 September 2010. These 202 procedures made up 8% of all emergency procedures during the study period. The majority of procedures were performed by three specialties: 92 (45%) orthopaedic, 48 (24%) general surgery and 42 (20%) gastroenterology. The 28-day mortality rate for the patients in these specialties was similar: orthopaedics 10%, general surgery 12% and gastroenterology 13%. There was no mortality in other specialties. Overall, 17 patients (9%) died within 28 days of a procedure.
Eighty-two (44%) patients suffered at least one complication in the 28 days post-procedure. Table 1 shows the majority of recorded complications were infective (38 patients, 21%), cardiovascular (34 patients, 18%) and neurological (34 patients, 18%). The most common infective complications were pneumonia and urinary tract infections. The most common cardiovascular complications were new onset rapid atrial fibrillation, acute coronary syndrome or acute pulmonary oedema. The most common neurological complications were delirium and altered cognition. Table 2 summarises the age, ASA score, preadmission functional status and 28-day complications and mortality.
A sub-analysis of the 82 independent patients' pre-admission showed that 27 (33%) suffered at least one complication and five (6%) died within 28 days of a procedure. Of the 69 partially dependent patients at pre-admission, 33 (48%) suffered at least one complication and six (9%) died. Of the 34 highly dependent patients at pre-admission, 22 (65%) suffered at least one complication and six (18%) died. The functional status on the day of hospital discharge of surviving patients is shown in Table 3 .
DISCUSSION
The aims of our study were to provide a snapshot on the risks of emergency procedures in the elderly in a typical major hospital, highlight some limitations of established factors used to assess perioperative risk in elderly populations and to analyse functional status as both a risk factor and an outcome in this patient group. We were surprised to see that gastroenterological procedures had a mortality rate of 13%, the highest of any specialty. Patients The retrospective nature of our study means that we probably underestimated the true incidence of complications. Despite this, infective, cardiovascular and neurological complications were notably more common than the rest and this suggests that these are important complications on which to focus to improve outcomes. Neurological complications in particular were likely to be underestimated by our data, because subtle, yet personally significant, cognitive deterioration can be easily missed without prospective repeated formal assessments. Nearly all the recorded neurological complications were delirium or altered cognition and this highlights the frequency of this complication in elderly patients following emergency surgery.
In our study, as would be expected, increasing age, higher ASA classification and worsening preadmission function appeared to increase the risk of complications and mortality. Increasing age and higher ASA classification have been established as factors associated with poor outcomes in elderly patients receiving surgery 1 . However they both have limitations. The aging process is poorly understood and can be influenced by genetic and environmental factors. Increasing age is also a risk factor for many disease processes such as cancer and cardiovascular disease. For these reasons, there is substantial heterogeneity in the health of people of any given age. The ASA score only assesses a patient's comorbidity and is a subjective assessment. Neither age nor ASA score assess the physiological reserves of a patient. Plasma albumin level of less than 30 g/litre is another established risk factor 1 . Many factors can influence plasma albumin levels such as nutrition, chronic liver failure, renal failure and sepsis. It is a measure that must be interpreted carefully in the clinical context and again does not indicate a patient's physiological reserve.
Our classification of functional status is relatively objective, and is quickly and easily ascertained during a basic preoperative history. This is particularly advantageous in the emergency surgery setting, where time and resources are often limited. It may complement the established risk factors of age and ASA score in this population as it gives information about the functional reserve of multiple organ systems regardless of whether they are affected by a disease process. For example, gardening, an instrumental activity of daily living, increases demands of the respiratory, cardiovascular, musculoskeletal and central nervous systems. Any improvements in our ability to stratify a patient's perioperative risk Functional status can be an indicator of a patient's frailty. The term frailty is widely used, but has no standardised definition and this has limited research on the subject. Frailty can be described as a phenotype that identifies those with decreased physiological reserves in multiple organ systems and increased vulnerability to physiological stressors 3 . Most proposed diagnostic criteria for frailty include unintentional weight loss, poor muscle strength, low physical activity, exhaustion and slow walking [3] [4] [5] [6] [7] [8] [9] , all factors that will impair a person's ability to perform activities of daily living. We are aware of only one study that that has been published looking at frailty and surgical outcomes 3 . This prospective observational study showed that frailty independently predicts postoperative complications, length-of-stay and discharge to a skilled or assisted living facility.
Functional status is a dynamic measure. It was not surprising to see it deteriorate in our elderly patients following emergency surgery. We found approximately one-third of both independent and partially dependent patients' pre-admission were unable to recover to their original level of function at the time of discharge. Loss of function in the elderly after illness or surgery to the point that they require high-level nursing home care is a poor outcome. Some patients, perhaps many, might consider it less desirable than palliation and death, as might their families. Pre-admission functional status gave a guide to post-discharge need for high-level nursing care with 28% of partially dependent patients ending up with this outcome, compared with only 5% of the independent patient group. However, we have no information on how long this higherlevel care was required. Surviving patients 95 years and older and those with an ASA score of VE invariably required high-level nursing home care after discharge.
Eight percent of all the emergency procedures performed at the Launceston General Hospital during the study period were perfomed on patients aged 80 and over. However the proportion of the Tasmanian population aged 80 and over is only 4% 10-11 . If midrange predictions are correct, by 2056 the Australian population will be 35 million of which 9% will be aged 80 and over 10-11 . This implies that the amount of emergency surgery we will be performing on the elderly is going to increase substantially in the coming years. This will place a strain on the limited resources of the healthcare system, making our ability to stratify perioperative risk and appropriately allocate resources increasingly important.
In summary, our data showed an overall mortality of 9% in patients aged 80 years or older undergoing emergency surgery and that infective, cardiovascular and neurological complications were notably more common than others. As expected, increasing age, higher ASA score and worsening pre-admission function appeared to increase the risk of complications and mortality. Pre-admission functional status may complement the established risk factors as it gives information about the functional reserve of the patient and covers multiple organ systems. Deterioration of functional status after an episode of emergency surgery was documented in a substantial number of patients. Improvement in our ability to stratify risk in this enlarging patient group should help improve our clinical decision-making, which may have benefits for both patients and resource allocation.
